Background: Venous insufficiency is a very prevalent disease. Some decades ago a group of patients was identified that had symptoms of venous insufficiency, but no visible anatomic abnormalities. Studies showed that this subset had reduced venous tone, and their condition became known as hypotonic phlebopathy. Objective: To investigate prevalence, age group and variations in body mass index (BMI) among patients with hypotonic phlebopathy. Methodology: A total of 1,960 limbs were examined in 1,017 patients who had been referred for complaints compatible with venous insufficiency. Patients with BMI ≥ 30 were defined as obese. The patients were examined using color Doppler ultrasonography to detect presence or absence of reflux in veins of the lower limbs and were then distributed into two groups as follows: patients with CEAP ≤ 1 and no reflux, diagnosed with hypotonic phlebopathy; or patients with CEAP ≥ 2 and reflux. Results: The study sample comprised 89.7% women and 10.3% men with a mean age of 44.9 years. Hypotonic phlebopathy was more common among the women (p = 0.0001). Obese women were more likely than women who were not obese to have venous symptom etiology involving trunk lesions (p = 0.0017). Among the men, obesity was unrelated to etiology of symptoms (p = 0.5991). Symptomology was more likely to be related to trunk vein damage among older age groups than among younger age groups (p-valor <0.0001). Conclusions: Hypotonic phlebopathy was very prevalent, particularly among young women who were not obese.
with CVI. The study protocol was approved by the Ethics Committee at our university and permission to consult medical records was granted by the manager of the Clinic.
The study sample was chosen at random and comprised 912 female patients and 105 males, aged from 14 to 86 (mean of 44.9). The predominance of female patients can be explained by sample's origin, i.e., patients referred by private clinics. While the sample is not representative of the entire population with the disease, it is illustrative of the routine at many clinics in this specialty.
Criteria for non-inclusion in the study were deep reflux, arterial insufficiency, diabetes mellitus or prior venous operations.
Data were acquired from records of patient history-taking, physical examinations and Doppler ultrasonography and recorded on a pre-prepared chart. Patients' body mass index (BMI) was calculated and those with BMI ≥ 30 were defined as obese, in accordance with the WHO classification.
Doppler examinations were conducted by a vascular surgeon, qualified in Vascular Ultrasonography by the SBACV and the CBR, using a Philips HD 11  ultrasound machine with linear transducers from 5 to 7 MHz and convex transducers from 2 to 3 MHz for obese patients, allowing observation of the deep and superficial venous systems and their communicating veins, using techniques described in the literature.
After Doppler ultrasonography, patients were distributed into two groups: I -those with manifest clinical signs of CVI, but no visible anatomic disorders in trunk veins (CEAP classes C 0 and 1, and with venous reflux excluded by Doppler ultrasonography examination), who were considered to have hypotonic phlebopathy, and II -those with clinical signs of CVI and anatomical damage to trunk veins (CEAP classes 2 to 6, and with reflux seen on Doppler ultrasonography). These groups were further stratified by sex, BMI and age. Statistical analyses were conducted using GraphPad Prim 5.0  to apply the chi-square test to detect relationships between signs and symptoms of CVI and presence of anatomic disorders.
INTRODUCTION
Chronic venous insufficiency (CVI) of the lower limbs (LL) is a common disease, reaching prevalence rates of up to 30%, according to Evans et al., and affecting all ages. 1, 2 It is responsible for considerable morbidity, reduces quality of life, causes sufferers to take time off from work and can even be responsible for early retirement.
3 As a result, CVI places a considerable financial burden on health services.
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The principal theory about the etiology and pathophysiology of CVI relates to secondary hypertension caused by reflux in, and/or obstruction of, the venous system and the conditions that lead to these changes are believed to be a combination of genetic predisposition and environmental stimuli. 4 Other risk factors have also been linked to development of CVI, including age, sex, family history, constipation, obesity, number of gestations and lack of physical activity. 5, 6 Some decades ago, researchers identified a group of patients who were symptomatic, but did not exhibit the anatomic changes characteristic of CVI. Ruckley [7] [8] [9] Doppler ultrasonography is the most widely used diagnostic method for venous disease because it is an informative, rapid, noninvasive and low cost method. 10 It is an important method for assessment of LL venous function, both for patients with venous conditions and for asymptomatic people or those with no visible signs of the disease.
Since 'hypotonic phlebopathy' patients are an important group, as shown by the many studies cited above, the objective of this study was to determine prevalence, age and variations in body mass index (BMI) among people seeking medical attention for complaints compatible with CVI, but with no evidence of anatomic damage, in order to improve understanding of the characteristics of these individuals.
MATERIALS AND METHODS
This was a retrospective study conducted by reviewing the records of 1,017 consultations, relating to a total of 1,960 limbs. Patients had been referred to the Med Imagem ultrasonography laboratory in Maringá, PR, Brazil, with complaints compatible age bracket had highest prevalence of complaints of CVI, including 70.1% of the women and 68.57% of the men analyzed.
A statistical analysis was run to investigate the influence of sex on etiologies and clinical manifestations of CVI, according to the CEAP classification. The results of this analysis are shown in Table 2 , demonstrating that 47.5% of the women had hypotonic phlebopathy, compared with 31.8% of the men. The difference between these proportions was significant according to the statistical analysis (p = 0.0001). It was observed that men complaining of CVI were more likely to have etiology involving anatomic vascular injuries than women.
The following tables demonstrate the influence of obesity on the etiology of venous insufficiency symptomology. These analyses were run separately by sex and the cutoff for obesity was BMI ≥ 30. Among women who were not obese, 48.9% were classified as CEAP C0 or C1, and therefore had hypotonic phlebopathy; compared with 37.3% of obese women. This difference was statistically significant according to the test applied to the table (p = 0.0017), demonstrating that obese women had trunk lesions as etiology more often than non-obese women (Table 3) . Table 4 shows the results of the analysis of the relationship between obesity and CEAP classification for males. Among males, 30.7% of non-obese patients were classified as having hypotonic phlebopathy, compared with 34.4% of obese males, which is not a statistically significant difference (p = 0.5991), indicating that among the men presence of obesity did not have an influence on etiology of LL symptoms.
Tests were also conducted to detect a possible correlation between age and presence of symptoms (Table 5 ), subdividing the sample into three age groups. The first group contained patients younger than 30 years old, 64.1% of whom had hypotonic phlebopathy. The second group covered ages 30-59 years and the third included patients 60 years or older, 45.8% and 30.8% of whom had hypotonic phlebopathy, respectively. The differences between these three age groups were statistically significant (p-valor <0.0001), showing that the etiological origin of symptomology is trunk vein damage more often in older age groups than in younger age groups.
DISCUSSION
The main symptoms of varicose veins are heaviness, swelling, pain, restless legs, cramps, itching and tingling in the lower limbs. 11 All of the patients enrolled on this study had clinical signs of CVI, and had been examined by specialists and sent for color Doppler ultrasonography of the venous system.
In this study, there was a high prevalence of women complaining of CVI, which is in line with Andreozzi et al. proposed that the condition be called 'hypotonic phlebopathy. 9 On this basis, we used this term to describe the subset of patients in our sample who were symptomatic but did not have varicose veins (C0 and C1) or venous reflux.
Other hypotheses have also been raised to attempt to explain the etiology of symptomology in these patients with no venous reflux. One hypothesis is that these patients have microangiopathic disorders that cannot be detected using Doppler ultrasonography. It is known that patients with CVI exhibit abnormalities of microcirculation, such as fewer capillaries and changes in capillary morphology, reduced oxygen concentration in the skin and greater capillary permeability to low molecular weight substances. 20 Another alternative hypothesis is that macrovascular changes are intermittent and are only present at the end of the day or at different points during the menstrual cycle. 21 Andreozzi et al. studied of a group of these individuals using photoplethysmography and found that they had reduced calf muscle pump efficacy, suggesting that their symptoms may be caused by a reduction in the tone of vein walls, 22 since plethysmography parameters normalized when venous tone was increased artificially using elastic compression stockings, which are known to potentiate calf muscle pump (BMP) function.
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The statistically significant difference between sexes in terms of whether or not etiology was related to anatomic vascular injury is in line with the results of other studies, such as the one published by Andreozzi et al. and another by Chiesa et al., both of which found double the prevalence of hypotonic phlebopathy among women, irrespective of age group. 8, 9 The influence of obesity as an etiologic component of venous disease symptomology was also investigated, using the World Health Organization (WHO) definition of obesity as BMI ≥ 30 kg/m².
There is considerable divergence in the literature on the subject of whether or not obesity is considered a risk factor for CVI. There are studies that claim that there is only a relationship between obesity and CVI, 3, 6, 24 or an association between varicose veins and BMI, among women, 1, 5, 14, 25 and others that found no evidence of any relationship. 14, 26 It does not appear likely that obesity could be a risk factor for one sex but not for the other, and it can be considered as an aggravating factor in venous disease. 18, 25, 27 In this study, obese women were more likely to have trunk lesions as etiology of their symptoms. Hypotonic phlebopathy, defined as CVI published data showing that women suffer from vascular diseases with greater frequency than men and are more symptomatic.
5,12,13 Jawien found that the most important factors associated with CVI in women were obesity, lack of physical activity and higher numbers of gestations. 5 We could infer from this that males do not consider phlebostatic symptoms to be important, in contrast with women, who do, and therefore seek medical attention for this type of symptoms. 9 The age group most affected in this sample was 30-59 years, which is similar to the result of another study, 6 in which the age group most affected by CVI was from 45 to 64 years. Other studies have shown that the incidence of CVI increases with age, particularly in terms of the emergence of signs of increasing severity, which is in line with our finding that the greater the age of the patient the more likely it is that their CVI symptoms are related to anatomic disorders. 8, 14 Using the CEAP classification, considered the gold standard for classification of chronic venous diseases, 3 telangiectasias are not considered to be varicose veins.
Doppler ultrasonography is used to precisely determine the presence or absence of venous reflux, 15 since it is known that some patients may have venous insufficiency even when there are no visible signs of the disease. 16 Doppler examinations were conducted using a technique described in the literature.
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This study was designed to investigate a group of individuals with a high prevalence in the population: cases in which there are clinical signs of CVI, but etiology is not vascular disease, in other words, there are no varicose veins. During the 1970s, Bassi coined the term 'functional phlebopathy' to describe this group that exhibits insufficient vascular function in the absence of anatomic abnormalities. 18 The prevalence of this subset has varied from 3% to 29% of the population in previous studies. 7, 9 The results of several investigations show that the habitual anatomic disorders expected in CVI, such as obstructed flow and/or reflux, are not sufficient to explain the symptoms exhibited by this subset of patients. 9, 19 A study conducted by Acireale showed that patients with symptoms of CVI, but no varicose veins have increased vessel wall complacency. Additionally, this subset of patients exhibited significant improvements when given phlebotonic drugs. Since the pathophysiological basis of varicose symptoms without varicose veins is reduced venous tone and increased complacency of the vessel wall, which is a phenomenon primarily seen in tall and thin people with undeveloped calves.
CONCLUSIONS
It can be concluded that the prevalence of hypotonic phlebopathy is significant, particularly among young women who are not obese. The sample described in this article was limited to patients who had been referred to a vascular ultrasonography center and so the results cannot be generalized to entire populations. Notwithstanding, these results do demonstrate that patients with hypotonic phlebopathy comprise a very prevalent subset of the patients who seek medical attention for symptoms considered to be venous. symptomology in the absence of varicose veins, was more common among women who were not obese. Among the men, obesity did not affect symptom etiology and so hypotonic phlebopathy was unrelated to obesity. This result contrasts with data reported by Andreozzi et al., 9 since they found a relationship between hypotonic phlebopathy and obesity, but it is in line with other results in the literature indicating that the association between BMI and varicose veins is stronger among women. 1, 5, 14, 25 Another factor investigated was distribution by age group of the hypotonic phlebopathy patients. This analysis showed that the highest prevalence (64%) is among younger people aged < 30 years (2:1) and that prevalence reduces as age increases, as symptoms become more likely to be related to anatomic venous injuries. This finding may be linked to the fact that this is the age group in which people are engaged in their employment at greatest intensity. Many studies have shown that age is a risk factor for varicose veins and for exacerbation of CVI. 8, 14, 25 The Acireale project described by Andreozzi et al. found that the prevalence of this subset was 15%. The difference can be explained by the fact that the sample described in the present article was made up of symptomatic patients, whereas Andreozzi et al. calculated the prevalence in a sample representative of the general population. 9 Sugerman et al. studied patients with class III obesity and symptoms of CVI, finding that two thirds of the limbs examined did not exhibit evidence of anatomic venous disease. 24 In another study, approximately 30% of patients with symptoms of varicose veins who were examined did not have reflux. 26 It can be inferred that obese people are generally sedentary and despite the large circumference of their legs, due to fat, they have undeveloped calf muscles, which undoubtedly reduces the volume ejected, increasing venous stasis and leading to symptomology.
In a future investigation, it would be of interest to measure the calf ejection fraction in patients with symptoms but no anatomic damage using air plethysmography, in order to identify and measure any BMP dysfunction that could be the origin of the clinical presentation observed. It is known that in modern life many jobs, such as computer-based work, working at checkouts, performing manicures etc., involve remaining in a static position for 8 hours or more per day, which promotes lethargic venous flow. These types of activities, combined with the inactivity that many people exhibit, could cause hypotonic phlebopathy through muscle inactivity,
